A quantum-like model of gravitational system is introduced to explore the formation of the solar system structure. In this model, the chaos behavior of a large number of original nebular particles in a gravitational field can be described in terms of the wave function satisfying formal Schrödinger equation, in which the Planck constant  is replaced by a constant g  on cosmic scale. Numerical calculation shows that the radial distribution density of the particles has the character of wave curves with decreasing amplitudes and elongating wavelengths. By means of this model, many questions of the solar system, such as the planetary distance, mass, energy, angular momentum, the distribution of satellites, the structure of the planetary rings, and the asteroid belt and the Kuiper belt etc., can be explained in reason. In addition, the abnormal rotations of Venus and Mercury can be naturally explained by means of the quantum-like model.
Introduction
There are many quantization phenomena on cosmic scale in the solar system, such as the planetary distance, orbital energy and angular momentum, the distribution of regular satellites of giant planets, planetary ring system, and so on. Among these phenomena, the planetary distance law, called Titius-Bode law [1] , is the most famous one. Although this law has been studied for over two hundred years, its physical explanation remains open so far. Titius-Bode law is generally denoted as 
where n a is the planetary orbital semi-major axis in astronomical units (AU), , n   0, 1, 2, 4, 5 for the Mercury, Venus, Earth, Mars, Jupiter and Saturn. But Neptune and Pluto are not consistent with the law. Titius-Bode law means the planetary distance into a quantization series. The series are later also denoted by formulas [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] 
where 0 a and d are constants and are given different values in different articles in order to fit in with the observations. Although the two formulas are still imprecise, the quantization series of the planetary orbits is more obvious. So some hypotheses on quantum theory of gravitational field have been continually raised [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . The common view of these hypotheses is that the quantum mechanics theory can be applied not only to the microscopic field, but also possibly to the gravitational field in the cosmic scale, with the large scale Planck constants. Among these researchers, some used the analogy between the planetary orbits and Bohr-Sommerfeld quantization orbits, while others applied the Schrödinger equation or Schrödinger-like equation to planetary system. Despite some exciting results, the phenomena are far from being completely explained due to the complexity of the formation and evolution of the solar system. In addition, some other phenomena, such as the planetary mass, energy, angular momentum, and the structure of rings, are rarely studied yet, and to explain them requires a uniform theory.
The fact that Titius-Bode law can be denoted by several different formulas with imprecision means that there is no real law in planetary distance, and this so-called "law" is obscure. In fact, the formation of the planetary distance is complex, which depends on the initial distribution of the solar nebula and the gravitational interaction between the planets. It should be an obvious fact that unlike the particles in nebula gas, the planets are too
A Quantum Clue on the Solar System
The similarities between quantum mechanics and stochastic motion of particles have been noticed in some early papers. Comisar (1965) has introduced a Brownian motion model to explain the behavior of electron described in quantum mechanics [24] . Nelson (1966) has given a derivation of the Schrödinger equation for an electron motion from the theory of Brownian motion [25] . Following Nelson, Nottale et al. (1997) have applied a Schrödinger-like equation to planets in the solar system [21] .
The quantization character of planetary orbits has been expressed in teams of Bohr orbit 2 0 n a n a  by some researchers (e.g., Yang [19] , Agnese & Festa [20] ), where 0 a is the "Bohr radius" of planetary system with different values in various literatures, and n is the principal quantum number. The difficulty in applying Bohr orbit is that the values of n must be discrete integer in order to fit the planets and satellites.
If we divide the planets into two groups, the first group including the Mercury, Venus, Earth, Mars and asteroid belt, the second group including the Jupiter, Saturn, Uranus, Neptune and Kuiper belt, the different characteristics in two groups of planets can be shown, and planetary distances, energies and angular momentums carried by unit mass can approximately form two same successive sequences with the continuous integer 2,3, 4,5, 6 n  . It is important that the ratio of the mean "Bohr radius" of two groups of planetary orbits is ap-
Comparing the format between gravitational force and Coulomb force, 
using the analogy
e M  and g    , the following relation between Coulomb field in a hydrogen atom and gravitational field in the solar system can be obtained:
where 0 a is the Bohr radius, M the mass of the Sun, and  the mass of the particle. From Equation (4), it can be supposed that the formation of the proto-planets in two groups are related to the particles with different masses 1  and 2  , and 1 2 4    . This ratio happens to be the mass ratio of H atom and He atom, which are the most abundant elements in the universe. Equation (4) seems to remind us of Bohr-Sommerfeld theory, which is an old quantum theory. But our numerical simulation, in which 28000 test particles in Keplerian motion are distributed on the 28 different Sommerfeld's elliptical orbits, shows that the radial distribution of the particles are irrelevant to the distances of planets. The model of old quantum theory is not reliable. As the progress from the old quantum theory to the new theory, the application of Schrödinger equation in gravitational field should be naturally thought of.
The quantum-like model in this paper is different from the others. The basic assumption is that the chaos behavior of a large number of micro-particles around a gravitational center can be described in terms of the wave function satisfying formal Schrödinger equation, in which a constant g  on cosmic scale replaces the Planck constant  . Applying the model to solar system, we can reasonably explain many phenomena on the solar system.
Schrödinger Equation in Gravitational Field
According to the modern hypothesis of the origin of the solar system, the solar system forms from a rotary gas nebula. This paper attempts to explore the slow shrinking phase of the nebula, which can be regarded as stable in a long time. The object studied here is the large number of micro-particles around the Sun. The motion tracks of the particles are chaotic due to the superposition of Brownian motion with Kepler motion. The Kepler orbit is only the probability orbit of the large number of particles. This behavior of the gas particles is very similar to the electrons'. Therefore, we attempt to borrow a time-independent Schrödinger equation in gravitational field to describe the motion of nebular gas particles. The equation can be written as
where E and V are the total energy and potential energy of a particle respectively,  is the mass of the particle, and g  a constant on cosmic scale with the same meaning to the Planck constant. The density of the nebular gas is 2 ψ . The potential energy of the particle in gravitational field is / V GM r particle from the gravitational center. From quantum theory, on condition of 0 E  , the normalized radial function of Equation (5) 
where
is an associated Laguerre polynomial,
The allowed values of quantum numbers are 1, 2, 3, n   and 0,1, 2 1 l n    . The "Bohr radius" 0 a is consistent with Equation (4). According to the shape and the initial revolving angular momentum of observed proto-planetary nebula disks, most of the nebular particles should be in states of the azimuthal quantum number m l = l, in which the particles revolve in the same direction around the equatorial plane of the system. The numerical simulation shows that all particles in these states form a gas disk similar to the observed nebular disk. The key question is what particles have affected the formation of planets. Though the old quantum model is rough, it still indicates some valuable information: the formation of the distances of inner and outer proto-planets might be the result of the different distribution of hydrogen and helium particles. It is known that the mass of the proto-solar nebula is mostly made of hydrogen (71%) and helium (27%) gases, with tiny traces of other chemical elements and tiny dust particles. Therefore, hydrogen and helium, the most abundant gas particles, will be given the special attention.
Based on the Boltzmann equiprobability principle, we can assume that the particles distribute in each of the states described by above quantum number with equal probability. Since radial probability density of particles is   2 nl rR r     , which can affect planetary distances, if the number of particles in every state is N, the radial mass density of some kind of particle with the mass  in all these states can be written as
Analytical expression of m(r) is very complicated, so the numerical calculating is adopted. It can provide a clear nature of the radial mass density. In calculation, the unit of distance is 0 a of hydrogen atom, and N is an appropriate constant due to the unimportance of its absolute magnitude. Though n may be all integers, numerical experiments show that when 20 n  , the increase of n has almost no influence on the characteristic of m(r) curve used in this paper. Here the maximum of n is set at 30 for accuracy. The numerical experiments also show that only when l is all the allowed values, the regular fluctuation of the m(r) curve can appear. In this case, the spatial periods of the fluctuation correspond to the spacing of planets or satellites of the solar system.
Planetary Distances

Correspondences between Planetary Distances and ) (r m
This model is first applied to the planets of the solar system. Based on the phenomena and analysis in the above sections, H, H 2 and He, the most abundant particles in nebular disk, are chosen as the investigated objects. The plots of m(r) are shown in Figure 1 , where the 0 a of the H atom is set as 1 AU, and the ratios of the m(r) values for the three curves have no real significance. The curves in Figure 1 have the following properties: 1) The wave amplitudes of m(r) values is decreasing but wavelengths increasing with the distance r.
2) The wave cycles of H curve from the first to the sixth correspond to the terrestrial planets, Jupiter, Saturn, Uranus, and Kuiper belt, respectively. 3) Six cycles of the He curve are included within the first cycle of the H curve, and the wave cycles of He curve from the second to the fifth respectively correspond to the Mercury, Venus, Earth and Mars, while the mean distance of asteroids belt is just at the sixth He wave crest but H wave trough.
There is no good correspondence between the wave cycles of the H 2 curve and the planets, so we will not pay any more attention to it in the following discussions. But it should be noticed that the wave crests of H curve from the first to the fifth overlap with H 2 cure crests, and these are the places that large planets exist. There is no large planet in the overlapping position of the sixth crest of H curve and the trough of the H 2 curve, Kuiper belt exist right there.
It is noticeable that the positions of planets are not exactly consistent with the wave crests of the m(r) curves of H or He, especially in terrestrial planets. These deviations are actually reasonable, which will be further specially explained.
Significance of the Correspondences
The above correspondences and deviation can be easily understood once the model is accepted. The fluctuation of mass density of nebula is an important initial condition for the proto-planet formation. Numerical integration reveals that there are gravitational potential wells at the wave crests of the m(r) curve. This means that the formation of proto-planets is the easiest at these radial density peaks. In the terrestrial region, the oscillation of radial density of helium particles is comparatively obvious, i.e., the action of the potential wells of helium is stronger than that of other kinds of particles. Therefore, the particles can be aggregated more easily in these regions to form the proto-planets. This is just the reason why the terrestrial planets correspond to the m(r) waves of He. But the influence of the hydrogen particles is also important on the formation of the terrestrial planets, because the largest gravity potential well caused by the first peak of the H curve lies in the middle of the terrestrial region, and it might cause the planetesimals or embryo in the region to move towards it during their growth. This can explain why the terrestrial planets all deviate from the He curve peaks, where planets should lie on, towards the first peak of the H curve. In the giant planet region, the oscillation amplitude of the He curve becomes much smaller, and the potential wells correspond to wave crests of the H curve act as the local gravity center. Therefore there exists a good correspondence between the giant planets and the m(r) peak of H.
From modern hypothesis on planetary formation [26, 27] , giant planets are formed because of the gravitational instability of gas in the accretion disk around young star, and terrestrial planets are formed by continuous collision and accumulation of larger planetesimals and planetary embryos. If it is true, the gravitational instability could be caused by the gravitational potential wells in the gas disk, and larger planetesimals and planetary embryos should be firstly formed nearby the potential wells. Actually, the quantum-like model can give the planetary formation mechanism a convincing support. From Figure  1 , it can be seen that there are higher frequency and greater intensity radial density wave of heavier elements in terrestrial region in comparison with giant planets region. Accordingly, it can be speculated that: 1) Formation of planetesimals is easier, and the number is larger in terrestrial region than in outer solar system. So the collision probability of planetesimals is larger, and the planetary embryos form easily and grow quickly at the wave crests of He. 2) In giant planets region, for the lack of heavier particles and the weakness of the fluctuation of their density, the formation of planetesimals is more difficult. But because of the strong fluctuations of the radial density of hydrogen gas, the proto-planets are most possibly formed because of gravitational instability of the gas.
Signification of the Deviation
The deviation of the planetary positions will be discussed here. Figure 1 (b) displays the obvious deviation of the position of each terrestrial planet from the corresponding wave crest of He curve towards the first crest of H curve. It is worth noticing that the planetary deviation degree is roughly related to the slope of the H curve at the planetary corresponding position, and larger deviation corresponds to larger slope in either side of the crest of H. For example, the deviation of the Mercury is larger than that of the Venus in inner side of the H wave crest, while the deviation of the Mars is larger than that of the Earth in outer side. Since the sixth crest of the He curve is near the minimum point of H curve, where the slope is the smallest, the deviation of the asteroids from the He crest is also the smallest. If the matter distribution of the proto-solar system is surely similar to that in Figure 1 , these deviations are reasonable. As explained above, the formation of the terrestrial planetary positions depends not only on the distribution of helium, but also on that of hydrogen. If an embryo formed at the wave crest of He, it should shift from the crest towards the location with larger density of hydrogen in later accretion process. Besides, other mechanisms, such as their mutual gravitation, can also cause them to congregate. So we can speculate that if there is no strong tidal force from the Sun and Jupiter, a giant planet might be formed. Since the distribution of He atoms and other heavier particles lean to the interior of nebula disk, the position of this aborted giant planet should lie at the first crest of the H curve but deviate a little towards the Sun, i.e., its distance from the Sun should be less than 1 AU. Such giant planets are possible in extrasolar systems. The deviation of the Jupiter and Saturn shown in Figure 1(a) can be explained by resonance mechanism. The resonance can cause changes of some planetary positions in later evolvement [28] . Among all giant planets, since Jupiter and Saturn both have the largest mass and the shortest distance between them, their strong mutual attraction can easily draw themselves close to each other. It is known that the mean-motion resonance of 5:2 exists in the Jupiter-Saturn system. If the mass ratio of the Jupiter to Saturn remains a constant in evolvement, and the initial distances were 4.4 AU for the Jupiter and 10.3 AU for the Saturn, the ratio of the initial angular momentum of the Jupiter-Saturn system to modern that, 10.2/10.7, can be obtained. Obviously, the ratio approximately obeys the conservation law of angular momentum. The increase of 5% of modern angular momentum may be explained by the action of the solar wind or the other mechanism.
Planetary Masses
Another interesting phenomenon in Figure 1 is the correspondence order between the mass of a planet and the value of m(r) curve of H. This relationship is clearly shown in Figure 2 , where the height of vertical bar represents the mass of the planet. Apparently, except the Neptune, two corresponding relations appear in two sets of planets respectively. This correlation can be understood easily because hydrogen is the most abundant component of the solar system, and the final mass of planet should mainly depend on the radial density and the total mass of hydrogen in the region of planet formed. The larger radial density can cause the proto-planet to form earlier and grow more quickly, and so become a larger mass planet. The mass of the Neptune is slightly larger than Uranus, which is an intelligible exception. The Neptune is the outermost giant planet, and its region of provisioning material can be extended outwards into the Kuiper belt, so its mass can become larger.
Asteroid Belt and Kuiper Belt
An interesting coincidence between the asteroid belt and Kuiper belt can be seen from Figure 1 . Asteroid belt and Kuiper belt respectively correspond to the sixth wave cycle of the He curve and the H curve, and the asteroid belt lies at the overlapping region of the crest of He with the trough of the H curve, while the Kuiper belt lies at the overlapping region of the crest of H with the trough of the H 2 curve. This means that the material density in the two regions is too few to the formation of the planets. This might be one of the reasons why there are no large planets in these positions.
In Figure 1(b) , the distance between the two troughs of the sixth wave of He curve is 2.2-3.1 AU. It is close to the width of about 2.1-3.3 AU of the asteroid belt shown in Figure 3 , which is prepared on 2011 March 20 by IAU Minor Planet Center (MPC) [29] .
The position of the sixth crest of the He curve is 2.7 AU, which is just the radial geometrical center of the asteroid belt.
Similarly, from Figure 1(a) , the distance between the two troughs of the sixth wave of the H curve is 36-50 AU, which is consistent with the current observed range of Transneptunian Objects (TNOs), also called Kuiper belt objects (KBOs). Figure 4 is the statistics for population of 1163 TNOs promulgated by MPC in 2011 March [29] . Their orbital semi-major axis distribute between 35 -50 AU, which is called the main Kuiper belt [30] . This population pattern has not changed since 2002 [22] , although the number of observed objects has increased twice. In addition, we do not worry about the effect of Centanurs and SKBOs (scattered Kuiper belt objects), whose number is smaller, and the most of them distribute inside the Neptune orbit and outside 50AU respectively. They have properties different from the TNOs, and their population is not innate. So they are not considered here. For the origin of the Kuiper belt, a representative viewpoint suggests that the Kuiper belt itself is a remnant of the solar nebula [30] . The quantum-like model supports this view. The major part of the KBOs possibly retains the characteristics of the radial distribution of the primeval material, and a fraction of them were turned into the 3:2 resonance region of Neptune or were scattered into the other space. There is an absence of objects between the resonance belt of 3:2 and 43 AU. The major part of these absent objects might have been removed. This characteristic of distribution of KBOs shown in Figure 4 cannot be completely illustrated by the mechanism of the Neptune resonance [31] , unless the distribution of the initial material is the same as the m(r) curve shown in Figure 1 .
Zuo et al. have simulated the evolution of the Kuiper belt by the time regression method, and have obtained the expected results that before 4.5 × 10 8 yrs the distribution pattern of the KBOs is almost same as theory using m(r) curve [32] . We can predict that despite the increasing of number of objects, the center of the Kuiper Belt should remain at about 43 AU, which is the wave crest of the m(r) curve.
Since Pluto is only the largest object lying in 3:2 resonance in the Kuiper belt, and have lost its large planetary status, no attention will be paid to it in this paper. 
Satellites and Ring System
The model can also be applied to explain the regular satellites and ring system of planets. Numerical fitting shows that if the "Bohr radius" of H particle in planetary gravitational field is Figure 5 can be discovered. Figure 5(a) shows the relation between the regular satellites of Jupiter and the distribution of the materials in the model. The positions of the four Galilean satellites correspond to the four wave crests of H 2 curve respectively, and the three larger satellites, Io, Ganymede, and Callisto, just locate at the superposition region of the wave crests of H and H 2 curves. The Europa with smaller mass is at the crest of H 2 curve but at the trough of H curve. Besides, most of the inner small moons of Jupiter also lie near crests of H 2 curve. This means that the role of the hydrogen molecules in the formation of satellites might be more important than that of hydrogen atoms. The Jupiter has a ring system including a halo (89.4 -123.0 × 10 3 km), the main (123.0 -128.9 × 10 3 km) and a gossamer ring(128.9 -242.0 × 10 3 km) [33] . The brighter halo and the main ring just occupy one wave of He curve, and the end of the gossamer ring is at the overlapping region of two trough of H and He waves.
The chief graph in 3 km) and Cassini division (118 × 10 3 -122 × 10 3 km) are exactly in the two troughs of wave corresponding B ring respectively. Another coincidence is that if E ring is really defined observationally to lie in the region about 3.3 -6.5 Saturn radii [34] , which is 60 × 10 3 km, it will be surprising again that E ring takes up a complete wave cy-cle of H curve, from about 200 × 10 3 km to 390 × 10 3 km.
Figure 5(c)
displays that six larger satellites of Uranus correspond to the wave crests of H curve well, and the ring of Uranus is just at a wave crest.
From the above analysis we believe that the formation of the three planet systems is related to the distribution of initial hydrogen. The molecule composition of hydrogen around the Jupiter is more than that of the Saturn and Uranus due to larger gas density caused by large mass of the Jupiter, so the correspondences of them with H 2 or H curve are reasonable. In addition, there is an absent object in every curve in Figure 5 , while the masses of satellites near these spaces are all the largest, such as Ganymede of Jupiter, Titan of Saturn, and Titania of Uranus. It can be assumed that the materials here have been captured by these largest satellites for other mechanism. 
Energy and Angular Momentum of the Planetary Region
Whether the original nebular radial density really follows m(r) curves, there are further evidence according to the comparison of the energy and angular momentum in planets districts. Considering interaction between planets during their formation and growth, the system is divided into four regions as given in Table 1 , which adopts Dai method [35] . The inner boundary of the terrestrial region is the trough of the helium m(r) curve. Based on quantum mechanics, the energy of a particle with mass  in n state is
. From Equation (7), the radial number density of a certain particle is   E and i m are the total energy and the total mass of a certain kind of particles respectively, and they can be written as
where 1 r and 2 r are the inner and the outer radii of the region respectively, and The similar method is used to calculate the angular momentum of the unit mass nebula (called angular mo- Table 1 . It is also seen that the model is consistent with observation, except the terrestrial region.
In conclusion, Table 1 shows a strong consistency between the theory and the observation in three giant planets regions, but the deviations in the terrestrial region are larger, especially for the angular momentum. Actually, this is reasonable as a result when most of the original gas materials have escaped from the terrestrial region. There are two reasons for the increase in the angular momentum of the unit mass of planets: 1) planets had captured particles with large angular momentum, 2) planets formation region had lost the materials with smaller angular momentum. In the terrestrial region，the maximum amount of the primordial materials is H particles which are in 0 l  state with zero angular momentum, and the next is smaller ratio of helium and other heavier particles being in any possible l state with larger angular momentum. During the earlier period of the Sun formation, the solar wind is very weak, so that H particles with zero angular momentum can be easily captured by the Sun. In the later stage, the strong solar wind takes away the most of H particles again and left some angular momentum in the collision with planets materials. Both the mechanisms can all make terrestrial region lose a lot of mass carrying small amount of angular momentum. Even the angular momentum taken away by solar wind might be smaller than what is brought in. As a result, the angular momentum of the unit mass of planets in the terrestrial region is increased. We can make a simple estimation. Let the original total mass of terrestrial region be m, the lost mass with zero angular momentum be x m  , and   m xm  is planetary mass. Since the ratio of original 0.074 and modern 0.214 (see Table 1 ), the total original angular momentum is 0.074m    0.214 m xm  . The ratio of lost mass can be obtained as 65.4 x  %, which is reasonable. In addition, since the energy of the particle is proportional to the mass, the energy will naturally decreases with the decrease of the mass, and the ratio of energy and mass will be a constant approximately. So there is only small deviation of energy of the unit mass in the terrestrial region.
In this section, the planetary rotation has not been mentioned because the rotation energy and angular momentum are much smaller than the orbital ones.
Conclusions and Discussion
To conclude, in the study of the basic problems of the solar system origin, the quantum-like model described in this paper would be more efficient than others. Many correspondences mentioned above are neither far-fetched and obscure, nor haphazard coincidence. It is possible that an unknown truth will be revealed. Above research can inspire us to make the following hypotheses:
1) The chaos behavior of nebular particles in gravitational field can be described by the wave function satisfying the Schrödinger equation when we replace the  with g  . 2) The distribution of H and He particles might play the important roles in formation of the planets. Waves of radial density of H atoms formed a series of largest rings, and the terrestrial planets, Jupiter, Saturn, Uranus, Neptune, as well as the Kuiper belt formed in these rings respectively. The rings of He atoms are thinner than those of H. The first H ring covers four He rings, where the original terrestrial planets formed respectively, but due to the influence of H ring, they have shifted toward the center of H ring.
3) The distribution of heavier elements is closer to the Sun than hydrogen and helium. The rings made from heavier particles are thinner and denser than those of He. A ring of He contains tens or hundreds of thin rings made of heavier particles, and the thin ring contains the thinner rings, which like the form of the observed rings of Saturn. With the decrease of the distance from the Sun, rings become denser and thinner gradually. They might be important for the formation of planetesimals. Due to more heavy elements and planetesimals in the terrestrial region than other regions, the formation of terrestrial planets is easier. As to the giant planets region, as the lack of heavy elements and planetesimals, the formation of proto-planets can only depend on the gravitational instability of gas.
4) The formation of the proto-planet was earlier on the higher crest of the matter radial density wave. In the giant planet region, the order of planetary formation is Jupiter, Saturn, Uranus and Neptune. Since Jupiter forms early and grows quickly, it can capture a large amount of materials of the terrestrial region and Saturn, then becomes into the largest planet. Though Neptune formed later, because a large amount of materials in the widest region outside its exterior boundary can contribute to it, the mass of Neptune is still larger than Uranus. Due to strong solar wind and the strong tidal forces from the Sun and Jupiter, the terrestrial region cannot form a giant planet.
5) The formation mechanism of satellites differs from that of planets. The regular satellites might form in a circumplanetary accretion disk produced by a slow inflow of gas and solids during the end of the planet formation [36] . The gas should form an envelope, in which the gas matter distribution is the same as shown in Figure 5 . When the planetesimals in exterior space fall into the envelope, they should be likely to stay nearby the radial density crest of gas by the stickiness of gas, and finally form satellites. In this way, the mass of outer satellites is naturally greater than inner ones.
6) Due to the special position in H wave, the rotation speeds of Mercury and Venus gradually slow down by asymmetric viscous resistance. The resistance is so effective that the rotation direction of Venus is reversed. The results have already published [23] , we did not discussed in this paper.
This paper shows a perfect structure of the solar system, which can be divided into two symmetrical quantum groups: 1) the Jupiter, Saturn, Uranus, Neptune and the Kuiper belt; 2) the Mercury, Venus, Earth, Mars and the asteroid belt. Their quantum orders are all described as 2,3, 4,5, 6 n  , and the width of the planetary districts of the giant planets group is 16 times that of the terrestrial group. This ratio is that of the atom mass square of helium and hydrogen, which are the main particles in primitive nebula of the solar system. According to these facts, it can be predicted that the structure of the solar system has been basically fixed, and it is impossible to find any major planets inside the orbit of Mercury and outside the Kuiper belt, but the minor planets or dwarf planets similar to Pluto may be found inside or outside the Kuiper belt.
In addition, this paper provides an initial distribution state of the solar nebula, using the initial conditions, the formation of planets and satellites can be simulated, although the workload is quite large.
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